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HE Ariny4Navy “E” Flag, with 

two stars added, signifies con- 
tinuous achievement in Production 
for Victory This is the fourth in a 
series of “E’ awards received by 
Bausch & Lomb and its employees 
since the summer of 1941. 


Vision for Victory 


HE future of the world today depends on 

American industry’s capacity to produce the 
implements of war. The Soldiers of Industrial Pro- 
duction must be welded into history’s most efficient 
fighting organization before the spectre of aggres- 
sion can be dispelled. 

Because most skills depend on efficient function- 
ing of the eyes, and because nearly one-third of the 
people of the nation still have uncorrected faulty 
vision, a valuable public service is performed by 
calling attention of American workmen to the 
importance of proper care of their eyes. 

Taking as its theme “Vision for Victory,” an 
advertising campaign (one insertion of which is 


reproduced above) is now appearing in an extensive 
schedule of nationally-circulated magazines. The 
program is sponsored by the Better Vision Insti- 
tute, a non-profit service association, supported by 
the manufacturing, distributing and professional 
branches of ophthalmic science. 

We also hasten Victory who make minds keener 
and hands surer through the improvement of 
human vision. 


BAUSCH & LOMB 


OPTICAL COMPANY e ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 
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Teaching Biology 

with 

Living Things 
More and more teachers are 
using living specimens in eco- 
logical groups for teaching bi- 
ology in both high schools and 
colleges. Any of the principal 
ecological groups — from bal- 
anced aquarium to the replica 
of a southwestern desert—can 
be established and maintained 
very easily in most school 
laboratories. 


Turtox supplies complete directions, dependable living specimens and 
guarantees to deliver them to you in perfect condition. 
Refer to your Turtox catalog or write us about your biological needs. 


GENERAL BIOLOGICAL SUPPLY HOUSE 


Incorporated 
761-763 East Sixty-Ninth Place, Chicago 


The Sign of the Turtox Pledges Absolute Satisfaction 


Your interest in the botanical sciences is your 


INVITATION TO JOIN 
THE TORREY BOTANICAL CLUB 


(The oldest botanical Society in America, International in scope, 
Affiliated with the N. Y. Academy of Sciences and A.A.A.S.) 


Annual Membership dues $5,* entitles vou to 2 publications of the Club: 
The Bulletin in its 69th volume, 9 numbers a year. 
Torreya in its 42nd volume, 6 numbers a year. 
Memoirs published at irregular intervals, at cost, now in its 20th volume. 
Schedules of field trips and notices of all local science meetings. 
Associate Membership $2. 
Schedules of field trips. Notices of local science meetings. 
Sustaining Membership $15.* Life Membership $100.* 
All privileges and publications. 
Mention this notice when you send your name and address to: 

Dr. W. Gorpon WHALEY 
3arnard College, Columbia University, New York City 


* 60% of this amount covers a subscription to the Bulletin and 10% covers a subscription to Torreya. 
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Demonstration of Hereditary and 
Environmental Effects in Corn 


Seedlings 


EDWARD C. COLIN 


Chicago Teachers College, Chicago, Illinois 


Corn seedlings segregating for green 
and albino in the ratio of three to one 
are raised in many biology laboratories 
for the purpose of demonstrating Men- 
del’s first law of heredity. Two addi- 


tional biological principles of general 
application among plants and animals 
are easily demonstrated with this same 
material. In the first place it may be 
shown that 


are both indispensable in the develop- 


heredity and environment 


ment of the organism and therefore that 
neither one of these factors can be con- 
sidered more important than the other. 
Secondly, the demonstration can be used 
to illustrate the fact that a hereditary 
effect may resemble closely an environ- 
mental effect. 
case must be known if the observer is to 


The history of a given 


ascribe correctly the role of each of these 
factors. 
In maize, albinism is due to a recessive 


mutation which prevents the formation 
of chlorophyll. After the albino seed- 
lings have exhausted the food stored in 
the seed they wither and die of starvation 
because of their inability to synthesize 
carbohydrates. Segregating ears are 
produced by self-pollination of hetero- 
zygous normal green plants. Seeds from 
such ears are obtainable from the labora- 
tory supply houses. Those used in the 
demonstration here illustrated were pur- 
chased from The Ohio Biological Supply 
Ohio. The 
mental factor chosen for study is light. 
In a tray filled with good black earth 
the seeds are planted in rows. 


Co.. Columbus. environ- 


As soon 
as the seedlings begin to break the sur- 
face a light-tight cover (Fig. 1) is placed 
over the rows occupying one-half of the 
The cover illustrated is an open 
The 


tray is constructed of the same material. 


tray. 
box made of heavy galvanized iron. 


Fic. 1. Albine corn seedlings growing among 
normal green plants. A similar population is 


growing under the box in the absence of light. 


All environmental factors save the one 
which is to be varied should of course be 
held constant. Although the present set- 
up does not fully meet this ideal, it is 
probable, considering the known facts 
about plant growth, that the chief effec- 
tive factor in the observed differences is 
the presence or absence of light. In 
order to permit circulation of air into 
and out of the cover the central region 
of the top is perforated; and in order to 
prevent light reaching the plants through 
the holes a second steel top is fastened 
inside the box about one inch below the 
outer top. This inner top is about one 
inch smaller in both dimensions than the 
box, thus allowing circulation of air 
without the admission of light to the 
plants. As a further precaution all in- 
side surfaces are painted black for the 
absorption of light rays entering through 
the holes in the top. The cover was made 
to order in a tin shop at a cost of $2.50. 
A corrugated paper carton without per- 
forations gave results similar to those 
obtained with the metal cover. The 
permanent cover has been found = con- 
venient, however, since the demonstra- 
tion has become a standard procedure 
followed one semester after another. 
Among the advantages of the metal 
cover are these: the sharp edges cut into 


the soil and exclude the light from below 
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while the metal itself is affected very lit- 
tle by the water applied to the plants; 
the box may be made in any size desired, 
and when once constructed it is always 
available. 

If the soil is thoroughly soaked before 
the cover is placed in position no water 
need be added to the plants under the 
cover, After planting, approximately 
two weeks are required for the seedlings 
to reach the height shown in the photo- 
graphs, the exact time depending on the 
temperature. 

The apparatus as described probably 
furnishes a reasonably good control of 
all factors in the environment except 
humidity. Under the box the humidity 
is naturally much higher than it is out- 
side. Likewise, the concentration of oxy- 
gen and of carbon dioxide is probably 
somewhat different for the two groups 
of plants: this point has not been tested. 
At times there may be some difference in 
temperature, especially if the cover is 
exposed to the direct ravs of the sun. 
With a metal cover it is best to keep the 
tray out of the sun. 

Subject to the foregoing qualifications, 
the striking differences between the 
plants growing in the opposite halves of 


the tray (Fig. may be attributed to 


the light factor. It is obvious. that 


Fic. 2. Corn seedlings, all of the same age. 


The tall plants at the left were grown in the 


dark. 
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among the plants raised in the light the 
primary difference between the albino 
plants and the green ones is due to 
heredity. In the dark, normal plants are 
unable to manufacture chlorophyll; and 
at a distance of a few feet they look like 
albinos, although on closer inspection 
thev may be distinguished from the mu- 
tants by their pale vellowish color. In 
a black and white photograph this dif- 
ference is not apparent. Absence of 
light clearly produces an effect on the 
color of normal plants very similar to 
that produced by the albino gene. 
Incidentally, another interesting envi- 
ronmental effect may be noted: the corn 
erown in the dark is much taller than 
the corn raised in the light. Absence of 
light stimulates elongation of the stem, 
and as a result some of the roots are 


pushed above eround., 


The Influence of Biology 


- 
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SUMMARY 


In the demonstration herein described 
it is evident that under the normal envi- 
ronment heredity is much more impor- 
tant than environment in producing the 
observed differences in color among the 
On the other hand, with 
plants raised in the dark, hereditary dif- 


corn seedlings. 


ferences are of slight importance as com- 
pared to the great modifications pro- 
duced by the Strictly 
characteristics are in- 


environment. 
speaking, 
herited: genes are inherited, and the 
genes merely determine potentialities of 
development particular directions. 
The realization of the potentialities in 
a developing organism depends upon the 
modification of the 


produce 


environment. A 


environment may profound 


‘changes in the end result. 


The Influence of Biology on 
Theories of Human Behavior' 


FRANK J. BRUNO 


Department of Social Work, Washington University, Saint Louis, Missouri 


There is a strong human tendency to 
over-simplify social phenomena: to find 
Prob- 


ably those whose special knowledge lies 


a panacea for the ills that beset us. 


in the biological sciences are not greater 
sinners in this respect that other men. 
But there is a peculiarly subtle form of 
danger facing the biologist not shared 
by specialists in other disciplines; bio- 
logical organisms are alive; thev have 
self-determination; they are under cer- 
tain controls in their development which 
Man 


isa biological organism and the analogy 


we call heredity and environment. 


1 Presented before the National Association 
of Biology Teachers, Dallas, Texas, December 
29, 1941, 


of his behavior with that of pre-human 
species is treacherously easy to make. 
Nor are such analogies always mislead- 
ing. Perhaps the most brilliant biologi- 
the doctrine 


cal hypothesis ever made 
of evolution—has been found useful in 
explaining social as well as_ biological 
phenomena. But to a larger extent than 
any of us are likely to realize we find it 
easy to transfer, uncritically, as did the 
experimenters on the alcoholization of 
euinea pigs, the findings in prehuman 
phenomena to human situations; or to 
assume that if we know what biological 
change takes place we can predict be- 
havior. 
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Jennings in his ‘‘Prometheus’’ has a 
significant statement on that point: 
‘‘When the biologist from his knowledge 
of other organisms is tempted to dog- 
matize concerning the possibilities of 
human development, let him first ask 
himself, how correctly could I predict 
the behavior and social organization of 
ants from a knowledge of the natural 
history of the oyster? Man differs from 
other organisms in these respects cer- 
tainly as much as the ant does from the 
oyster; for these distinctive aspects of his 
biology only the study of man himself 
is relevant. There is nothing in the 
general principles of biology which says 
that increase and diffusion of knowledge 
shall or shall not do away with wartare, 
solve the problem of over-population 
and otherwise bring to realization the 
dreams of reformers.’’ 

Within recent history several distinct 
biological theories have widely influenced 
scientific as well as popular understand- 
ing of human behavior. I wish to speak 
of four of them: heredity, focal infec- 
tions, endocrines and vitamins. 

with Dugdale’s classical 
study of the Jukes in 1877? reinforced 
by the discovery in 1900 of Mendel’s lost 
monograph and then tied in with intel- 
ligence by Binet’s method of measuring 
supposedly innate intellectual capacity of 
children, the early Twentieth Century 
was characterized by a strong burst of 
interest in theories of heredity and their 
application. While lip service was given 
to environment, practically heredity 
alone seemed to count, as one can see 
by consulting Conklin’s Heredity and 
Environment.’’ These concepts tended 
to create a biological determinism that 
raised serious question as to the validity 
of reform, including even progress in 


publie health measures. Such a book as 


2 Dugdale, The Jukes, Saratoga Meeting of 
the National Conference Charities and Corree 


tions, 1877, pp. ¢4 ff. 
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Ludovici’s **Lysistrata,”’ published in 
1925 denied that humanity had actually 
made any progress, a point of view bril- 
liantly defended by H. L. Menken in far 
more popular terms. It is questionable 
whether such a deterministic theory was 
ever accepted literally by many persons, 
at least in their pvactical plans for liy- 
ing. Its major results were to lead to 
more careful criticism of plans for re- 
form, as well as to a more careful 
scrutiny of the accuracy of the theory 
itself. 


until the early twenties did a_ biologist 


Perhaps it is significant that not 


(Jennings) realistically question the 
controlling influence of heredity or see 
the interdependence of heredity and en- 
1922, 


Walter Lippman, in a series of articles in 


vironment. In the Spring of 
the New Republic, of which he was then 
editor, tore to shreds the theory of the 
predominant place of heredity in fashion- 
ing human behavior, using the very data 
of geneticists for his analysis. 

In the area of public welfare the rigid 
may have exerted 


theory of heredity 


some depressing influence. For instance, 


since the turn of the century and 
especially since 1910, much less interest 
was shown in the treatment of the men- 
tally deficient than characterized the two 
or three preceding decades. The pioneers 
in this field Fernald, Johnstone, Rog- 
ers and others—who started their work 
in the last decades of the Nineteenth Cen- 
tury, were greatly interested in mental 
deficients sent to their institutions, and 
showed resourcefulness in bringing out 
their latent powers ; but their successors 
have shown no such capacity, being ap- 
parently willing to accept biological de- 
terminism as a reason for inactivity. 
This may not be the correct reason for 
the change; but the change itself is ob- 
vious, as is the fact that the pioneers were 
trained before the deterministic theory 
came into acceptance, and their sucees- 


sors after. 
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In the field of penology our rugged 
individualism has had a curious influ- 
ence in blocking any effort to treat the 
criminal instead of punishing the crime. 
Even the mild made by 
former Governor Alfred E. Smith to the 
Constitutional Convention of New York 


suggestions 


in 1928 received no serious consideration, 


although based upon the findings of 


physicians, anthropologists, and psy- 
chologists in this country and abroad. 

In the field of dependency, the concept 
of biological determination reinforced 
the existent popular belief in the inferior- 
ity of persons on relief,—a belief as old 
as class divisions in society, and very 
firmly held, probably as a ‘*mass defense 
mechanism’? for the pocketbook ! 

In the depression winter of 1913-14, 
the Municipal Lodging House of New 
York City 
every tenth man applying within a stated 
The men, 


vave an intelligence test to 
week. I witnessed the tests. 
for the most part, looked upon them as a 


huge joke, giving ‘‘smart’’ answers to 


the questions. Since these were not the 


orthodox replies, they were marked 
down, and the record stands today in 
New York City that this group was com- 
posed of inferior persons. In my humble 
judgment, the men were brighter, in 
general, than the examiners, at all events 
they made good comedy of what was un- 
dertaken as sober scientific research. 
Perhaps the best expression of 
thoughtful opinion among professional 
workers with dependent deficient and 
delinquent persons would be these quo- 
tations: one from Jennings,’ long 
as living conditions are bad, we do not 
know what ills are due to poor genes. 
We must therefore correct the bad living 
conditions ... measures of public health 
must be carried out; overwork and bad 


living conditions done away with, faults 


Biological Basis of Human Be 


Ar nnings, 
havior. 
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of diet corrected ; economic ills con- 
quered; grinding poverty abolished. 
When these things are done, then it will 
be possible to discover what ills are due 
primarily to defective genes.’’ And 
two, from Scheinfeld* we are not yet 
able to point to any particular type of 
body, face, head or skeletal structure in 
normal individuals as definitely corre- 
lated with any type of behavior’’ and 
‘*Studies of the possible role of heredity 
in human wrongdoing bog down because 
of our inability to disentangle any in- 
herent crime tendencies from the en- 
vironmental factors in which they are 
enmeshed. So where the heredity fae- 
tors are so vague and the environmental 
ones so clear, it would seem if we want 
to do anything about crime, we should 
worry less about what is inside people 


5 


and more about what is outside them.”’ 


The relation between infections, es- 
pecially chronie ones, and behavior is 
more subtle, and probably most of our 
generalizations about it are superficial. 
One recent popular writer says ‘‘Dis- 
eases also affect temperament, and in 
very diverse ways. Tuberculosis has 
been called the cheerful disease. The 
sufferer from it is generally optimistic. 
In contrast, the sufferer from diabetes 
is more likely to be filled with gloom if 
Indigestion nurtures 
a cantankerous spirit. It is probably 
impossible for a person with a toothache 


not with despair. 


to be an optimist.’ 

Several studies have been made in our 
Department at Washington University 
on the relation of specific diseases to sub- 
sequent behavior, but there is yet to be 
found by means of the best devices of 
correlation available any specific be- 
havior which can be ascribed to a disease. 
This does not mean that illness is of no 
significance in behavior. It has great 


4 Scheinfeld, You and Heredity, p. 294. 
5 Tbid. 
6 Needham, About Ourselves, p. 169. 
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meaning; for in spite of our moralists, 
frustrations are dangerous experiences. 
We all have our degree of tolerance for 
such experiences; when that point is 
passed, we break, and take to more primi- 
tive forms of behavior. This, of course 
is social psychology, not biology, but its 
significance for this discussion is that it 
is the frustration of illness, not its spe- 
cific biological character, that turns a 
patient who up to that time has been a 
well-poised individual into a complain- 
ing neurasthenic for the rest of his life. 
It is precisely the same frustration with 
respect to efforts to acquire self support 
which sel f-re- 


turns an independent, 


specting workman into a_ shameless 


pauper. In practice, with marginal 
persons who become charges upon the 
State, all efforts should be made to re- 
store health, remove sources of infec- 
tions—ves, even tonsils and adenoids 
so as to lay the basis for recovery of 
sound morale, a recovery more easily 
achieved if some of the unnecessary 
sources of frustration are removed. 

The subject of the endocrines is far 
more difficult, and perhaps a layman 
should not undertake to discuss it. How- 
ever, I shall only try to reflect what my 
profession thinks of it as influencing be- 
havior. Perhaps a quotation from Has- 
kins’ will give some idea of the vast un- 
known we face in this area: ‘‘We are 
what we are in no small measure by 
virtue of our thyroid glands. Our de- 
velopment before birth and through in- 
depends their functional 


fancy upon 


integrity. The hurdles of puberty are 
taken with their aid, a pinch too little 
of thyrozine spells idiocy, a pinch too 
much spells raving delirium. By its 
very mobility the thyroid plays a major 
role in keeping us attuned to our en- 


vironment. Nature has done much with 


‘ Haskins, The Tide of Life, p. 100, 
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the thyroid hormone. Can man with 
evrowing intelligence do more?”’ 

We are not quite sure it will do all of 
these thines for human beings; but we 
have seen in some pathological conditions 
results from 


very effective endocrine 


therapy. At times it is the diabetie who 
is given a new lease on life; at others, 
excesses or deficiencies of thyroid hor- 
distinct emotional 


mones, with their 


phenomena, are corrected with what 


seems miraculous results. We have 
seen the endocrines, like the vitamins, 
used as means of building up bodily re- 
sistance to infections, and what we have 
seen makes us eager for the next advance 
in that fascinating area of physiology. 
Endocrinology is significant to us as 
a means of health, as a preventive of 
disease, and sometimes as the therapy 
to treat disease. Pathological endocrine 
conditions are so terrible that the con- 
cept of frustration seems weak to de- 
scribe the resultant behavior; their vie- 


tims have, usually, long passed their 
limits of tolerance and require heroic 
means of cure. For instance, the en- 
docrine deficiency in the schizophrenic 
results sometimes in psychoses, with all 
the phenomena of that type of insanity; 
a frustration so serious that the patient 
is quite incapable of facing reality. And 
as sufferers from this form of abnormal- 
itv exceed in number any other single 
type of insanity, endocrine theory of its 
origin and endocrine therapy belong to 
the increasing resources of medicine on 
which we rely but can have no competent 
judgement. 

Perhaps by this time enough has been 
sail to make unnecessary much cdiscus- 
sion of the effect of the knowledge of the 
Vitamins upon our understanding of 
human behavior. 

Dietetic information has given relief 


officials standards which enable them to 
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determine food, in quantity and kind 
necessary to maintain life in an efficient 
manner. Progressive and adequately 
financed relief administrations aim to 
provide enough food of the right kind 
to their clients, and they early become 
aware of the difference between carbo- 
hydrates and proteins, as they are now 
learning about vitamins and the place 


In back- 


ward and poorly financed jurisdictions 


they play in diet and health. 
the story is less satisfactory. It is pos- 
sible to satisfy hunger and even to keep 
up weight by substituting carbohydrates 
for food containing proteins and _ vita- 
mins. But as the Child Experiment 
Station at the State University at Iowa 
demonstrated, such an adjustment left 
children—and probably adults also— 
undernourished and liable to contract 
contagious diseases, even though the diet 
detected in 


deficiency could not be 


weight or unsatisfied appetite. 


The recital | have just given is a short 
and all too sketchy picture of how those 
who have to deal with people as people 
ola professional level have appropriated 
some of the findings of the biological 
sciences. An adequate statement would 
vo far bevond the scope of a twenty- 
minute paper. But short or long, the 
story is a fascinating one, and if | may 
be so bold as to epitomize is, I should 
say that those whose job it is to under- 
stand human behavior may look with 
critical eves upon what the biologist 
claims to be the social significance of his 
discoveries but eagerly seize upon every 
new advance in that field for what it can 
tell of the conditions under which life 


has to be lived. 


MEETINGS 
The Detroit and 
Meetings were both well attended and 


Chicago Regional 


had excellent) programs. Committees 


appointed by the loeal elubs made all 
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the arrangements, and I wish to con- 
gratulate them on the splendid results 
achieved by the various committees. 
The financing of these meetings is not 
difficult and the benefits are consider- 
able, both to the local organization and 
The National Association. It brings 
more local people to the meeting than 
usual. They become interested and join 
both the local and the national. The 
programs give up-to-date information. 
At the banquet of the Chicago meeting, 
Dr. Fitzpatrick’s address on The Biol- 
ogy of Flight was an example of a timely 
topic that was full of interest and scien- 
tific information that we can used in our 
class rooms. 

If any other group would like to spon- 
sor a Regional meeting, | would be glad 
to correspond with yvour President or 


_ Secretary. 


M. A. Russet 


THE NEW YORK 
MEETING 


Just when the December issue of 
Tue BrioLogy TEACHER 
was ready for the printer, word 
came of the cancellation of the 1942 
convention of the American Asso- 
ciation for the Advancement of 
Science. At first it was hoped that 
a Regional Meeting of the New 
York area might be held, but a 
hurried investigation showed this 
too to be impractical under the ex- 
isting conditions. 

This cancellation, coming at the 
time it did, made necessary consid- 
erable revision of the current issue, 
even after the corrected page proof 
had been sent in. We hope the 
readers will bear with us in the re- 
sulting delay in printing and mail- 
ing. 

Tue Epirors AND 
OFFICERS. 


Dee, 


The American Biology Teacher 


President's Page 


What are we doing to meet the war 
time situation? I believe biology is a 
basie science and should not be crowded 
out of high school schedules by pre-in- 
duction courses. In fact, I believe biol- 
ogy should take its place with physical 
sciences in the pre-induetion curriculum. 
The lessons we may teach can be vital to 
the boys who will become soldiers and 
the girls who may become war workers. 
The following is a copy of the War 
Biology course of the Highland Park 
Senior High School as outlined by a 
committee of the biology teachers, C. E. 
Altenburg, Wilhelmina 
M. A. Russell. 
quired course for the tenth grade in 
Highland Park, Michigan. 


Andrews and 


This has been made a re- 


BroLoey I. 

GrouP |. Conservation of Natural Resources 
a. Forestry. Lumber for ships and other wat 
necessities, 

Agriculture. 


to the war effort. 


Relationship of the farmer 


Gardening and its importance in winning 
the war. 

Group II. Relationship of Animals to Human 

Welfare 


Insects. As bees for honey and pollina 
tion. As disease carriers and their con 
trol. 


Protozoa as disease earriers and their con 
trol. As a basie food supply. 

Worms and their relationship to diseases in 
man, 

Reptiles as food and as a source of serums. 

Fish, amphibia and mammals as a source 
of food and other products important to 
man. Dogs as messengers, ete. 

Birds and their relationship to man. Doves 
as messengers. Birds as models for air 
planes, 

Plant and animal reproduction, 


Sex edueation. 


GrovuP III. First Aid 
The Standard Red Cross Course by a certified 


instructor. 


Biotoacy IT. 
Group I. The M CTOSCO Pe 
a. The microscope and its importance in the 
field of medicine. Parts of the miero- 


scope and its use. 


Group If. Heredity in Man 


a. Mendel’s laws as applied to man. Races 
of men and the truth about super-races 
b. Heredity and the improvement of plants 


and animals. 


¢. Heredity and good health. 


Group III. Photosynthesis 
a. How man’s food supply is manufactured 
by plants. How a knowledge of photo- 
synthesis helps man to know the linpor- 
tance of an adequate transportation sys- 

tem. 
b. The study of plasties—artificial rubber, 

ete, 

Nutrition—Foods—Food tests 


Daily health chart—Master diet. 


Vitamins 


d. Food preservation, 


Group IV. Physiology fnatomy—H ygiene 
(of Man) 

a. The Nervous system 

b. The Skeletal system 

¢. The Muscular system 

d. The Digestive system 

e. The Cireulatory system 

f. The Respiratory and Execretory systems 

Biology of Flight 


h. Diseases—Remedies Allergies—Caneer 
Tuberculosis, ete. 
i. Baeteria and Yeasts—Fermentation and 


Alcohol 


The Study of aleohol, tobacco, dope and 


other nareoties and their relation to man 
k. Sanitation 
Group V. Safety 
REPORTS 
Bubonie Plague and Dope in China. What the 
Japanese are doing in China to exterminate 
the Chinese. 
Typhus—The disease in Russia and Poland, 
What can be done to combat it. 
Viruses—UHow viruses are eultivated and their 
importance in this war. 


Cancer-Causing Chemicals. 
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Nutrition in War—Dehydrated and enriched 
foods. 
The United States Army Diet—Its study by 
boys who are prospective soldiers, 
Basic Diets Recommended by the Government— 
Daily pattern of nutrition, 
Trace Elements—Their importance in the future 
of nutrition, 
The Sulfonamides—tTheir relation to the treat- 
ment of infections, 
Shockless Surgery—With tourniquet and ice. 
Recent Advances in Biology—Hydroponies— 
chemicals and plant growth. 
(auxins) colehicine and sulfanilamide (alter- 
ers of heredity P 
Gerontology (new science of aging). 
Are enzymes, bacteriophages, and viruses 
alive? 
A living erystal. The virus of tobaceo mo- 
disease, 
New theory of chromosomes and genes, 
Hormones—New insulin for diabetes. 
Chemical organizers (activators) in embryos. 
Refrigeration for eancer and relief of pain. 
Iluman hibernation. 


Iluman cells made immortal by supercooling, 


CLARENCE E, ALTENBURG 
WILHELMINA ANDREWS 
MERL A. RUSSELL 


THE FIFTH ANNUAL 
CONVENTION 

This page was to have been occupied 
by the program of the fifth annual con- 
vention of The National Association of 
Biology Teachers. With the existing un- 
certainties of travel and the like, pro- 
gram making was difficult this vear. It 
took a large amount of hard work on the 
part of many officers and others. All 
manifested splendid cooperation, and the 
result was a program, complete in every 
detail, that was far above average in 
every respect. It went to the printer 
Without any ‘*Speaker to be announced,”’ 
or other vacancies. This in itself is a 
tribute to the care and foresightedness 
of those involved in the task. Recogni- 
tion should go particularly to Mr. Rus- 
sell, Miss Trowbridge and Dr. Mann. 
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At this writing no information has 
been received as to the manner in which 
nominations for 1943 officers will be 
made. It is expected that a meeting of 
officers and certain committee chairmen 
will be held in the near future, and that 
the election and other important matters 
of business of both the association and 
the journal will be carried out with as 
little delay as possible. 

The readers of THe AMERICAN BIOLOGY 
TEACHER can help to a considerable ex- 
tent in making up for the loss of the con- 
vention. The editors in the past have 
received many valuable suggestions 
from conversations with members in at- 
tendance at the meetings. They are de- 
prived of this effective source of infor- 
mation and inspiration this year, but 
you, the readers, can make it up, at least 
to a considerable degree. 

If vou have anything in mind that you 
think would be of benefit to the journal, 
let the editor or one of the associates 
know about it. If you know of some one 
who has a good idea for an article, sug- 
gest to him that he write it up and sub- 
mit it. If you have some little trick that 
makes your own teaching of biology more 
vital or easier for pupils to grasp, send 
it in. It may be only a sentence; the 
items in the feature By The Way, which 
appears on the following page, are nearly 
all suggestions that have come from 
teachers. This feature can be continued 
indefinitely if you will send in sugges- 
tions for it. 

The journal should reflect the opinions 
and attitudes of all of its readers; actu- 
ally of course it reflects only the opinions 
and attitudes of those who take the 
trouble to make themselves known to the 
editorial staff. This year, without the 
annual meeting, it is especially necessary 
that a large number of readers make 
their opinions and attitudes known. 

JOHN BREUKELMAN 
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DETROIT REGIONAL 
MEETING 


The Detroit Regional Meeting of the Na- 
tional Association of Biology Teachers was 
a decided suecess and exceptionally well at- 
tended. It was held on October 10, 1942, 
at the Book-Cadillae Hotel, with a_ well 
rounded program for both morning and 
afternoon sessions, terminated by a banquet 
in the evening. The speakers gave up-to 
the-minute messages and the entire program 
was well balanced. 

The keynote of the morning session was 
Biology and Defense. The meeting was 
opened by the chairman, Miss Betty Lock 
wood, introdueing President Merl Russell, 
who gave an illustrated talk on “Victory 
Gardens in the Detroit Area.” His slides 
showed the actual work being done by the 
children in the gardens of Highland Park 
which he supervised last summer. 

M. C. Lichtenwalter of Lane Technical 
School, Chicago, gave a helpful and timely 
talk, also illustrated, on “Practical Problems 
for a Voeational Biology Course.” The ad 
dress by Dr. Arthur Smith of the College 
of Medicine of Wayne University, Detroit, 
on “Nutrition—a Factor in the National 
Effort’ aroused much interested discussion 
and favorable comment. The next speaker 
was Dr. Loren Shaffer of the Detroit Depart 
ment of Health who spoke on “Venereal Dis- 
ease as a Publie Health Problem.” Further 
helpful suggestions for home and school gar 
dens were given by the last speaker of the 
morning, Dr. Paul Krone of Michigan State 
College, in his lecture “Gardening for De 
fense.” 

The theme of the afternoon session was 
Biology in Conservation. This interesting 
series opened with brief talks on Conserva 
tion in the schools by pupils representing the 
various grade levels of the Detroit system. 
Dr. E. Lawrence Palmer of Cornell Univer 
sity discussed the “Teaching of Conservation 
before and after Pearl Harbor,” furnishing 
a wealth of practical suggestions in his own 
incomparable style. Mr. O. E. Fink of 
Columbus, Ohio, outlined the worth-while 
conservation edueation and research carried 
on by the Department of Conservation in 
Ohio. Mr. Howard Michaud of the North 
Side High School, Fort Wayne, Indiana, 
presented Indiana’s Conservation program 
Michi 
gan’s program was also presented visually by 
the colored photography of Mr. Walter Hast 
ings of the Department of Conservation, 
Lansing, Mich. 

The banquet was a colorful and truly 
friendly affair. Musie was furnished by 


by means of well-chosen color slides. 
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| Dee, 


members of a high school orchestra, and 
table decorations of fall flowers and fruit 
artistically arranged by a former biology 
pupil of the chairman, Miss Lockwood, 
After weleoming remarks and introductions 
by the president of the National Association 
of Biology Teachers, the guest speaker, Dr, 
Max Peet, Professor of Neurosurgery at the 
University of Michigan, was introdueed, 
The title of his address was “The Role of 
the Sympathetic Nervous System in the Dis- 
eases of Man.” It was dynamic, timely, 
and most interestingly presented, provoking 
many questions from the audience. 
Detroit’s first Regional Meeting thus came 
to a close with the wish expressed by many 
that it become an annual affair. 


BY THE WAY 


Don’t NeGLect Fietp Work in the fall and 
early winter, The ponds and roadside ditehes 
will furnish dozens of species of crustacea, 
aquatic msects, Insect larvae, algae and the 
like; the woods have insect galls, lichens, seed 
pods and so forth; last summer’s bird nests 
are still in good condition; although not 
quite so obvious, there is as much of biological 
interest as In spring or sumer, 


Berors You Forcer, go out and pick up a 
handful of dry grass and leaves, put them in 
a pint or quart jar of water and set the in- 
fusion in a window where some direct sun- 
shine will reach it; you will soon have a fine 


eollection of 


WHEN THE Trees Have SuHep their leaves, 
it is time to start the study of winter twigs. 
With a little practice trees can be identified 
by their twigs almost as easily as any other 
way. Note especially the size, shape, color, 
surface and arrangement of the buds. 


VALLISNERIA, or “eel grass,” is one of the 
best winter aquarium plants. It is a good 
oxygenator, grows rapidly, presents a good 
veneral appearance and thrives under a wide 
variety of conditions. 


Aw Agvarium does not have to be a large 


tank. A common fruit jar has ample size for 


snails, leeches, small crustacea, water insects, 
cultures of algae and many other kinds of 
plants and animals, 


To Mount Burrerriy WING ScaLes in 
their original pattern, coat a slide with bal- 
sam, varnish or lacquer; press the wing down 
on the sticky surface and remove it at onee; 
allow to dry and mount in balsam in the usual 
way. 
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The Preparation of High-School 


Science Teachers 


OSCAR RIDDLE 


Carnegie Institution, Cold Spring Harbor, New York 


Scientists and educators have fre- 
quently noted that the preparation of 
teachers of science and mathematics for 
small high-schools of this country is 
generally inadequate. It is also well 
known that improvement is and has been 
disappointingly slow. The Cooperative 
Committce on Science Teaching has till 
now concentrated its effort on finding a 
practical way of obtaining definite im- 
provement in the preparation of these 
science teachers. It has just published a 


‘Preliminary Report on the Preparation 


of High-School Science Teachers,’’! and ° 


if its suggestions are to have value they 
must become known to scientists and edu- 
cators generally. Comment from these 
groups at this time should assist the Com- 
mittee in formulating its definitive re- 
port. Our purpose here is to give an 
outline of this (preliminary) plan_ to 
the readers of THe AMERICAN BIOLOGY 
TEACHER. 

Biologists have rather special reason 
for interest in any plan which looks to- 
ward better preparation for those who 
teach their science in our small high- 
schools. Their own Committee on the 
Teaching of Biology, appointed by the 
Union of American Biological Societies, 
published last March a 76-page Report? 
with data which demonstrate the inade- 
quate training of a majority of those who 
are asked to teach biology in our small 


high schools. Although the larger high- 


1R. J. Havighurst and others. School Science 
and Mathematics, October, 1942. 

2Q. Riddle and others. The Science Press, 
Mareh, 1942. 


schools and better trained teachers were 
represented in relatively too great num- 
ber among the 3,183 teachers of the 48 
States who supplied data for that Report 
only 53° of them stated that as under- 
graduates they prepared to teach biology. 
Many teachers in small high schools have 
no more, sometimes less, than 5 hours of 
college credit in biology. That Report 
noted (p. 60) that ‘*‘ perhaps only a move- 
ment in which all natural science teach- 
ers work together with educators and 
administrators can hope to preserve or 
secure adequate instruction in biology in 
our schools.’’ For such ‘‘team-work’’ 
the Cooperative Committee on Science 
Its mem- 
bers were appointed by the following 
national organization (two members 
each) : The Union of American Biological 
Societies, The American Chemical So- 


Teaching seems well adapted. 


ciety, The American Association of Phys- 
ies Teachers, The Mathematical Asso- 
ciation of America, and The National 
Research in 


Association for Science 


Teaching. More important segments of 
the Cooperative Committee plan are re- 
produced below. 

It may be remarked that though this 
plan is based essentially upon the needs 
of peace-time education, the changes 
recommended also apparently fit imto 
war-time demands for accent upon sci- 
ence and mathematics in our secondary 


schools. 


NATURE OF THE PROBLEM 


‘The problem of teacher preparation 
in the sciences is located primarily in the 


small high-school, since one-half of them 
employ five teachers or less and three- 
fourths of them have ten teachers or less. 
The smallest school must teach at least 
twelve to fifteen subjects. The prob- 
lems of teacher preparation in large cities 
are different from those discussed in this 
report. 

‘The teacher in the small high school 
is usually prepared too narrowly by his 
college for the variety of subjects that a 
teacher in a small school must teach. The 
state certification authorities permit this 
because they do not require even a rea- 
sonable minimum of specific preparation 
in each subject which the teacher teaches. 
From this it develops that the problem 
has two related aspects. Both the college 
and the state certification authority must 
move, and move together, to meet the 
problem. 

‘*The certification or licensing board is 
almost helpless if it works alone on the 
problem. More and more the colleges 
have been adopting standards of concen- 
tration in a major department which 
make it difficult and often impossible for 
an undergraduate to secure a good prepa- 
ration for teaching in as many as three 
science fields. As a reaction from the 
insufferable rigidity (from the point of 
view of the principle of the small high 
school) of a one-subject teacher, it is 
but natural to go to the other extreme, 
befitting a frontier society, of expecting 
each teacher to be ready and willing to 
teach anything. 

‘*TIn order to improve this situation in 
science and mathematics® the colleges 
must provide opportunity for a ‘‘con- 
centration’? which shall le not in one 
department but shall spread (not too 
thinly) over at least three subjects among 


When the 


colleges provide a reasonably broad prep- 


the sciences and mathematics. 


In this report the term ‘‘science’’ usually in- 


cludes mathematics. 
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aration in the sciences for the beginning 
teacher in a small high school, the certi- 
fication authorities will be in a position 
to raise the standards for teachers’ ]j- 
THE COLLEGE PREPARATION OF HianH- 

SCHOOL SCIENCE TEACHERS 


Committee is convinced that 
progress will be made in the preparation 
of science teachers only if the colleges 
consider that this preparation is of a 
professional nature and treat it as such, 
There should be a section in the college 
catalogue describing the program for the 
preparation of science teachers. This 
program should be worked out coopera- 
tively by the science departments and 
the department of edueation. . . . It is 
thought that a reasonably satisfactory 
program can be worked out within the 
120 semester hours usually required for 
the B.A. 


obtain five to fifteen semester hours of 


degree. Most students could 


credit bevond the 120-semester-hour 
minimum, 

“The Committee favors a program 
which gives the prospective teacher a fair 
preparation in at least three sciences. 
An\ combination of three of the follow- 
ing five subjects is recommended : biolog- 
ical science (including both botany and 
zoology ), chemistry, earth science, mathe- 
matics, phy SIGS. 

“The Committee recommends that ap- 
proximately one-half of the prospective 
teacher’s four-vear college program be 
devoted to courses in the sciences. Sixty 
semester hours, divided among three sei- 
ences, will allow for a 24-hour major in 
one subject and 18 hours in each of two 
others. The 24-hour minimum applies 
to biology where preparation in both 
botany and ZOOILOLN (physiology ) is 
necessary. 

“This is the heart of the Committee’s 


recommendation—that half of the college 


: 
| 
| 
anes 
a 
4 
| 
4 
oP 
} 
| 
} 


1942 | 


program be devoted to work in three 
science subjects. Such a program allows 
for a reasonable degree of specialization 
and insures enough breadth to prepare 
the student reasonably well for the teach- 
ing assignments he may expect during 
his first vears of teaching. This program 
leaves ample room for the usual ‘‘ general 
education’? requirements of the college 
and for the required professional courses 
in education. For the student who plans 
carefully and is given advice early 
enough, it even leaves room for 18 or 20 
semester hours of a subject such as his- 
tory or foreign language or music which 
a student may wish to take as an extra 
subject to be added to his teaching 
reportoire. 

“One objection which may be raised 
against a comprehensive teaching major 
in the sciences is that it does not carry 
a student far enough in a particular sub- 
ject to enable him to do graduate work in 
that subject. This objection can be an- 
swered by a requirement of 21 to 24 
hours in at least one subject, which is 
enough to permit a student to go ahead 
with graduate study in a good graduate 
school, especially since it is supported by 
programs in two related sei- 


strong 


ences. 


Ture CERTIFICATION OF HigH-ScHooL 
ScIENCE TEACHERS 


“On this subject the Committee has 
proceeded cautiously, following the lead 
of educationists and scientists who have 
already worked on this problem. 
Recommendations have recently been 
made for certification in broad subject 
areas, such as science, social studies, for- 
eign languages, and we may expect to see 
experiments in that direction. The Com- 
mittee’s proposal is an approach to the 
broad area plan. i 
‘‘At present, where certification is 
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practised with respect to specific high- 
school subjects, the requirement for a 
certificate is often as low as five semester 
hours of college work in a subject. 

The sciences of physics, chemistry, and 
biology, since they are usually offered in 
but one class in a small school, come off 
very poorly in terms of certification re- 
quirements. For example, the North 
Central Association of Colleges and See- 
ondary Schools, which sets relatively 
high standards in the twenty states of its 
territory, considers ‘science’ as a single 
subject field and requires the sarne num- 
ber of hours’ preparation, namely, fif- 
teen, in science that it requires in En- 
Thus a 
teacher may be certified to teach ‘science’ 
with fifteen hours distributed among the 
various sciences and need have only five 


elish, history, or mathematies. 


hours of any particular science which he 
teaches, such as chemistry, or biology, or 
At the same time, a teacher of 
mathematics must have fifteen hours of 
mathematics in order to be certified. . . . 

‘*The Committee recommends a policy 


physics. 


of certification or licensing of teachers 
for three subjects to correspond to the 
program which teacher-training institu- 
tions are asked to adopt. The Committee 
recommends that a total of at least 60 
> credit be required in the 
science area, with at least 18 hours’ credit 


semester hours 


in each subject for which the certificate 
is granted, except that 24 hours’ credit 
should be the minimum for certification 
in biology, including courses in both bot- 
For certification to 
teach general science in the junior high 


any and zoology. 


school only, the Committee recommends 
as an alternative to certification in three 
subjects the requirement of a minimum 
of 15 hours in biological science, 15 hours 
in physical science (including both phys- 
ies and chemistry), 6 hours in earth 
science, and 6 hours in astronomy. 


Teaching 


JAMES D. TELLER 


College of Education, Ohio State University 


Huxley has been called ‘‘the father of 
modern laboratory instruction.’ This 
statement, however, seems rather broad 
when we remember that Thomas Thom- 
son established a chemical laboratory for 
veneral instruction in Glasgow eight 
vears before Huxley’s birth? while Jus- 
tus Liebig was engaged in perfecting a 
laboratory method for teaching chemis- 
try in Giessen during the decade in 
Without a 


doubt we owe the introduction of the 


which Huxley was born. 


laboratory method in education to Lie- 
big before all others.‘ But we are just 
as greatly indebted to Huxley for the 
establishment in the schools of a system 
of biological teaching based upon the use 
of ‘type forms’’ and first-hand labora- 
tory work by the students. Huxley was 
one of the first to provide the student 
with a comprehensive introduction to 
general biology by means of lectures, 
text, demonstration, and direct labora- 
torv work. Indeed Professor Geddes 
feels able to assert that ‘‘here was the 
very first of laboratories, as also of lec- 
tures truly and broadly biological.’ In 
the promotion of such teaching Huxley’s 


services can hardly be overestimated.® 


1 Osborn, Henry Fairfield, Jmpressions of 
Great Naturalists, p. 77, New York, Charles 
Seribner’s Sons, 1924. 


A History of Chemistry, 


Tr. McGowan, George, p. 648, London, Maemil 


2von Mever, Ernst, 


lan and Co., 1906. 
Ibid., pp. 274-276. 
‘Cf. Armstrong, H. E., 
’* Nature, vol. 115, p. 743, May 9, 


‘*Huxley’s Message 
in Edueation, 
1925. 

Geddes, Patrick, ‘‘Huxley as Teacher,’’ 
Nature, vol. 115, p. 741, May 9, 1925. 
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The Huxleyan System of Biology 


In writing to his friend, John Tyndall, 
concerning this practical course in biol- 
ogy, Huxley speaks of it as ‘‘the com- 
mencement of a new system of teaching 
which, if I mistake not, will grow into a 
big thing and bear great fruit.’’* Hux- 
lev did not mistake the significance of 
this ‘‘new system of teaching,’’ for un- 
less Professor Pearl misjudges : ‘* It truly 
All biologi- 


cal teaching today is modeled upon that 


did ‘grow into a bie thine’! 


course, and has not departed from, or 
essentially improved upon, any of the 
pedagogie principles embodied in it.’” 
The ‘‘new system of teaching’? which 
Huxley inaugurated in his new labora- 
tories at South Kensington was carried 
out from this center by his many capable 
demonstrators and students. Professor 
Vines spread the system to Cambridge 
under Sir Michael Foster.” Professor 
Martin, after he had been recommended 
by Huxley to President Gilman of Johns 
Hopkins University, established one of 
the first biological laboratories in Amer- 
ica, and introduced Huxley’s system 
here. A few years later when Henry 
Fairfield Osborn was called to Princeton 
as assistant professor of comparative 
anatomy, he introduced ‘‘the Huxley 
method of extemporaneous lectures and 

6Cf, Professor Jeffery Parker’s statement as 
reprinted in Huxley, Leonard, Life and Letters 
of Thomas Henry Huxley, vol. I, p. 406, New 
York, D. Appleton and Company, 1901. 

Tbid., p. 408. 

Pearl, 
Schools and Colleges,’ 
12 p. 111, July 27, 1935. 


‘*Teaching of Biological 


Raymond, ‘‘Human Biology in 


> School and Society, vol. 


9Cf. Bower, F. D., 


Science,’’ Nature, vol. 115, p. 713, May 9, 1925. 
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laboratory verification’’ to his classes.'” 
Ten vears later when he was called to 
Columbia University to lav the founda- 
tions of the department of zoology, he 
still 
In less than thirty years 


introduced the same method to 


larger classes."' 


Osborn’s students and grand-students 
spread the Huxleyan method over the 
United States. Amone the students who 
assisted in this missionary work we may 
McClure, Matthews, 


McGregor, Gregory, Lull, Osborn, Bens- 


mention Strong, 
Thus, 

that 
hundred students are 


ley, Forster-Cooper, and Beebe. 
in 1925 


than six 


Osborn could estimate 
*“*more 
now profiting annually by this Huxlevan 


method in anatomy, neurology, embryol- 


ogy, and palaeontology in American, 
Canadian, and British universities.’’! 
Today we should have to increase Os- 


born’s estimate considerably. 

Huxley’s method of biological teach- 
ing influenced not only the universities, 
but also the lower schools, although not 
Most of Huxley’s 
own students during the summer were 


to the same extent. 


science teachers. On their return to 
their respective schools, they tried to in- 
troduce as much of the new method as 
But the 


method at this level gradually formal- 


equipment would permit. 
ized and dissection became as mechanical 
as the old gerund-grinding has been. 
Moreover, this is not the first example of 
the tendency of educators to fossilize the 
methods of great teachers. 

1 Osborn, Henry Fairfield, ‘‘ Enduring Recol 
lections,’’ Nature, vol. 115, p. 726, May 9, 1925. 

11 Ibid, p. 726. 


12 Tbid., p. 726. 


A copy of the Preliminary Report of 
the Committee on Science Teaching will 
be sent free of charge to anyone who 
writes for it to the Chairman, Robert J. 
Havighurst, The University of Chicago. 
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THE INDIVIDUAL IN THE 
BLOLOGY CLASS 


In the training of each teacher of biol- 
ogy there have come at some time the 
scientific principles underlying the fact 
that each individual is vastly different 
from every other individual. Neverthe- 
less, there is still a tendency to teach a 
class as though it were one unit-charac- 
ter rather than twenty-five or thirty per- 
sonalities, each with a different charac- 
ter pattern. 

Many have scoffed at the educational 
of letting the pupil do as he 
Familiar is the story of Johnny 
who came sadly to the primary teacher 


bd 
**notion 


pleases. 


one morning with the following query : 
‘*Teacher, today do we gotta do what we 
wanna do?’’ Such an attitude is from 
the mind of an infant just released from 
the and watchful care of his 
mother. He still has a fear of being left 
alone in the dark. In High School we 
are dealing with young men and women 


arms 


who have grown into freedom of thought 
and action at home and would welcome 
more of it at school: 

the curriculum is 


there so wide a variety of subject matter 


Nowhere else in 
and opportunity for an activity program 
as in biology. The inexperienced teacher 
might be excused for procedures which 
day after day allow students only one 
It is the path of least 
resistance to pass out twenty-four dis- 


line of endeavor. 


secting pans, as many frogs, and dissect- 
ing sets, and give general directions to 
the group as a whole. Perhaps that day 
something has happened in the life of 
one of the adolescents in this class that 
would make nothing seem more abhor- 
rent than being forced to examine the 
internal anatomy of a very dead animal. 
Perhaps the day before he has heard an 
radio that has 


interesting program 
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aroused curiosity for further research. 
This is the day he should be allowed to 
read from a well-stocked room library 
and to examine related exhibit mounts 
and specimens. Perhaps over the week 
end he has visited a zoo or an aquarium 
or any of the numerous educational ex- 
hibits our cities offer to the public. That 
experience would be more vital to him if 
he could study some specimens in the 
laboratory, observe their habits, write 
reports on them, and perhaps sketch 
A frog thrown in from nowhere 
that it 


appears next in the text book would be 


them. 
for no apparent reason except 
just like a long freight train obliterating 
a glorious sunset. 

Numerous arguments arise against the 
First, the 
chaos that is expected to exist when 


variety program. there is 
young people do what they want to do. 
Secondly, there is the indifferent student 
who seems to want to do nothing. True, 
the problems that arise are myriad. So 
there must be within the teacher an ac- 
tive mind always planning new devices 
to meet new erises. Equipment in the 
laboratory is expensive and order must 
be maintained, so systematic storing and 
careful choice of laboratory assistants is 
imperative. A posted inventory of labo- 
ratory equipment is another aid when 
students are working at various activi- 
ties. 

It is that 
take inventory of each class at the begin- 


most essential the teacher 


ning of a new term. The more experl- 
enced teacher can handle this success- 
fully in a few open discussions. Some, 
however, would prefer the questionnaire 
method of discovering why each student 
is taking biology. If there is reason to 
doubt the sincerity of some of the an- 
swers most schools have folders for each 
student which reveal much to the teacher 


in attempting to mold personality and 
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adapt his course to various personality 
types. The activity of the teacher along 


these lines the first two weeks of the 


semester cannot be too evreatly stressed, 
this 


might be an excuse for some interesting 


During orientation period there 


projects done by all members of the 
class—for example, taking personal 
inventory of things in the laboratory to 
see who can make the longest list of all 
specimens he knows from previous ex- 
periences., 

Teachers often complain of indolence 
and lack of interest among students, 
The teacher of biology has had oppor- 
tunity to receive unlimited inspiration 
from his study in the world of living 
thines and should teach to pass that 
inspiration to his students. To inspire 
youth there must be infinite resources 
of varied experiences bevond the re- 
quired University courses. The youth 
of today are taking trips, seeing and 
hearing radio broadeasts to the extent 
that it 


step beyond, ever broadening his vision 


behooves every teacher to goa 


and exploring new fields. The average 
high school student cannot stay at one 
activity as long as the more mature stu- 
dent in the comparative anatomy class 
at college. With his dominant and radi- 
ant personality it is hard to remember 
how close to the cradle and far from the 
erave is the high school student. By the 
use of special rooms where the excep- 
tional student may work with standard- 
ized tests and advanced laboratory 
manuals scholarship examinations and 
preparation for special professions can 
still be met without subjecting all of the 
students to work which has no appeal to 


them. 
Laura T. McVey, 
Von Steuben High School, 
Chicago, Illinois. 
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A Suggested List of Principles for 
Biology at the Tenth Grade 


Level 


J. W. GALBREATH 


Head of Biology Department, Senior High School, East St. Louis, Illinois 


Many leading students of science 


methods have advocated for several 


years the importance of teaching an 
understanding of principles of science in 
With this thought in mind 


and in order to arrive at some of the 


our COUPSeS, 


more important principles that should be 
included in high school biology, the au- 
thor has attempted to secure such a list. 

The principles submitted to the 
judges were selected from most recent 
high school biology textbooks, books on 
science methods and from science educa 
tion magazines. In the author’s opinion 
the list was rather complete. 

The original list was submitted to sev- 
eral outstanding high school teachers of 
biology and specialists In seience at the 
Each 


quested to score this set of principles 


college levels. judge re- 
along sugvested lines which are included 
in this article. Comments of the judges 
were then weighed against the principles 
submitted, and the present list, included 
herein, Was arrived at. 

The instructions to the judges were as 
follows : 

1. Do vou think all are principles? — If 
not, which, and why ? 

2. Are 


If not, how would vou state to improve? 


these principles well stated? 


3. Do vou think additional principles 
added ? 


some under the proper units? 


should be If so, will vou add 


4. Do vou think any of the included 
principles should be eliminated? If so, 


Which, and why? 


5. Please use the back side of the sheet 
for vour comments. 

6. For your convenience Robertson’s 
Criteria are included below: 

Robertson's Criteria of a Principle. (Third 
Digest of Investigations in the Teaching of 
Science, by Frances D. Curtis, p. 4 and 5. 
1939. Blakisten’s Son and Co., Inc. Phila- 
delphia, Pa.) 

1. To be a principle, a statement must be 
a comprehensive generalization. 

2. It must be true without exception within 


the limitations specifically stated. 
3. It must be a clear statement of a proc- 


ess or an interaction. 

4. It must be capable of illustration so as 
to gain conviction. 

5. It must not be a part of a larger prin- 
ciple. 

6. It must not be a definition. 

7. It must not deal with some specifie sub- 
stance or variety, or with a limited group of 
substances. 


BASIC LIST OF BIOLOGICAL PRIN- 
CIPLES ESSENTIAL TO AN ELE- 
MENTARY COURSE IN BIOLOGY 
LISTED AS TO UNITS 
I. STRUCTURES AND PROCESSES OR 
AND PHYSIOLOGY 


1. The cell is the unit of structure and 
function in all organisms. 

2. Protoplasm is the physical basis of 
all life. 

3. The fundamental life processes in 
all living things show a marked degree 
of similarity. 

4. All living things depend directly or 
indirectly on photosynthesis for food. 

5. The sun is the source of nearly all 
the energy on the earth. 
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6. Energy cannot be created or de- 

stroved, but can be transferred or trans 

formed. 

7. Energy changes accompany 
chemical changes. 

8. In general, the more highly special- 
ized an organism is, the more likely it is 
to perish as the environment changes. 

9. In their life 


processes, all must 


order to carry on 


living things have 
adequate supplies of energy in fhe form 
of food. 

Il. Ecotoacy: INTERDEPENDENCE, 


DISTRIBUTION, ADAPTION 


1. Certain conditions are essential to 
all life. 

2. Organisms must be adapted to their 
environments. 

3. Interrelations between organisms 
tend to establish a finely adjusted bal- 
ance in Nature. 


4. Plants 


pendent. 


and animals are interde 

5. There is a constant struggle for ex- 
istence among all living things. 

6. Living things are not distributed 
uniformly or at random over the surface 
of the earth, but are found in definite 
zones and local societies where conditions 
are favorable to their survival. 

7. All life is dependent on and is ¢on- 
trolled by certain environmental condi- 
tions which inelude food, a certain range 
of temperature, and water. 

8 The surface of the earth is under- 
changes; therefore, in 


eoing constant 


order to survive, organisms must mi- 


erate, hibernate, or otherwise become 


adapted to these changes. 


BEHAVIOR 


1. All protoplasm has the property or 
irritability ; that is, sensitivity to stimull. 

2. Reactions to stimuli constitute the 
behavior of all organisms. 

3. Increasing complexity of structure 
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is accompanied by increasing division of 
labor. 

IV. CLASSIFICATION OR TAXONOMY 

1. Increasing complexity of structure 
is accompanied by an increasing division 
of labor. 

2. In general, living things give evi- 
dence of a definite progression from 
simple to complex forms. 


3. All 


origin. 


living things have a common 
V. Herepiry or GENETICS 

1. All life comes from life. 

2 The ereater the similarity in strue- 
ture between organisms, the closer is 
their kinship; the less the similarity in 
structure, the more remote is their com- 
mon ancestry. 

8. Livine things tend to resemble their 
parents in major respects and to differ 
from them in minor respects. 

4. Unit characters are usually inher- 
ited as such in accordance with definite 
laws. (Mendelian Laws. ) 

>. Acquired characters are not inher- 
ited. 

6. The 
germ-plasm is the perpetuation of the 


fundamental function of the 
species, the body or soma-plasm serves as 
the vehicle for the germ-plasm. 

7. Both heredity and environment are 


controlling factors in development. 


VI. ConservATION: HUMAN RESOURCES 
AND NATURAL RESOURCES 

1. Many diseases are caused by specific 

2 Certain unchangeable natural laws 
govern and control most activities of liv- 
ine things. 

8 Those organisms which are best 
adapted to their environment are most 
likely to survive and to attain their 
fullest development. 

4. Life succeeds only as it conforms 
natural laws whieh 


with unchangeable 


eovern and control all activities. 
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AN EXAMPLE OF COMMU- 
NITY ORGANIZATION 
The accompanying diagram of the 

health education and service organization 

of Calhoun County, Michigan, was re- 
ceived the 

Health and Hygiene Issue (November) 

of Tue AMERICAN Brotocy TEACHER. It 

should have appeared along with Dr. C. 


too late to be included in 


E. Turner’s article Community Organi- 


Books 71 


Health 


specific example of the 


zation for Education, since it 
represents a 
many-sided relationships among the va- 
In order 


to grasp the complexity of the organiza- 


rious agencies there discussed. 


tion necessary for a modern community 
health program and the teacher’s place 
in such a the reader should 
study the diagram and the article to- 


program 


gether. 


DIAGRAM OF ORGANIZATION—CALHOUN COUNTY, MICHIGAN 


| ary AND COUNTY SCHOOL DISTRICTS | 


CALHOUN COUNTY HEALTH DEPT. } 


COMMUNITY crours | 


SCHOOLMASITER’'S 
SUPERINTENDENTS HEALTH OFFICER } Grour CHAIRMEN | 
FAMILY 
E ans] CURRICULUM | MEDICAL | | DENTAL | | UNIVERSITY | | CAMP SERVICE 
SPECIALISTS COUN SOCIETY SOCIETY INSTRUCTORS! PERS. COMMITTEES 
‘L. | 
SCHOOL HEALTH SCHOOL HEALTH EDUCATION PROGRAM EDUCATION PRO CAMP SERVICE 
ED. PROGRAM SERVICE PROGRAM TEACHERS— OTHERS COM LEADERS. PROGRAM PROGRAM 
CURRICULUM 
COMMITTEES 
TEACHER'S 
CLUBS 
TEACHER'S 
CLUBS 
COMMITTEE REPORT AVAILABLE B k 
Dr. Osear Riddle’s Committee on the Teach- OO S 
ing of Biological Science, of the Union of 
Davis, Watson (editor). Youth Looks at 


American Biological Societies, has prepared a 76 
page printed report on its analysis of a ques- 
‘*The 

United 
The American Biology Teacher, libraries, and 


tionnaire on Teaching of Biological 


States.’ 


Science in the Readers of 
school officials may obtain a copy free upon re- 
addressed to 
The Ohio 


quest 


MILLER, Zoology De partme nt, 
State 


Univ., Columbus, O. 


Science and War. <A collection of essays 
by the Washington trip winners of the first 
annual talent search conducted by Science 
Clubs of America. Published jointly by 


Penguin Books, Inc., New York, and 
Science Service, Washington, villi + 


1942. 


Those of us, among the teachers of science, 
who spend our days in association with the 


136 pp. Twenty-five cents. 
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secondary-school generation of future citi 
zens will find relief from many misgivings 
in this brief book. The writers’ optimistic 
trust in a future that seems so full of fore 
boding to some of us who are older; their 
willingness, even contribute 
their undoubted talents to the war effort and 
whatever lies bevond ; their matter-of-fact 
ness In accepting difficult conditions as they 
are, with no trace of criticism of their elders 
who, perhaps, might 
with a far better world, if 
SU frequently overcome by more selfish con 
siderations; all these and here 
offered by some of the ablest youth of our 
land. 

From pins to sugar from 
hlood plasma to winning the peace, they show 
that they are not only on the front line, but 
frequently in the seclusion of their own pri 
vate home laboratories have stepped over 
with their research into the realm where the 
possibilities are so numerous. And they do 
this so objectively and maturely it will glad 
den the heart of anvone who has struggled 
with the indifference and lack of understand 
ing so characteristic of many of their con 


eagerness, to 


have presented them 
wisdom were not 


more are 


bobby beets, 


temporaries. 
By all means, try to find the time to read 
this small volume. It will require hardly an 
hour. And at the end there is a copy of the 
test each one was required to take. This, 
with the self-seoring sheet included, may 
prove to be disconcerting, but it will increase 
your future scientists and 
your hope for all that lies ahead. 

PHILIP E. 
Hartford Public High School, 

Hlartford, Connecticut 


respect Tor our 


SS, 


GRIFFITH, JOHN Q., Jr., M.D., and Farris, 
EpmMonp J., Pu.D. (editors). The Rat in 
Laboratory Investigation. J. B. Lippin- 
cott Co., Philadelphia. xviii+488 pp. 
illus. 1942. 
This book is a veritable library of informa 
tion on laboratory techniques involving the 
rat. It will interest technicians, breeders, re 
search workers, teachers and anyone else who 
thinks in terms of experiments on the higher 
animals. Although described with specific 
references to the rat, many of the methods 
and principles would apply also to the 
mouse, guinea pig, rabbit and other similar 
animals. Teachers will probably find most 
interest in the chapters on general methods, 
anatomy, dietary requirements and behavior. 
There is a total of twenty-two chapters, writ 
ten by thirty nationally known authorities, 
eovering the topics and 
breeding, embryology, physiology, radiology, 


$7.50. 


above named also 


surgery, parasit logy, diseases, histological 


| Dee, 


Biology Teacher 

methods and still others. The authors of 
course vary in technicality of language and 
stvle, but there is more continuity of thought 
then is usual in books written by so many 
Many ot the 178 excellent 
About 30 tables, 
including’ a 36 page one on dosages of chemi- 
cals, add greatly to the reference value of the 
hook. The chapters are followed by exten- 
sive bibliographies. The index is comprehen- 
sive and well arranged. 

JOHN BrREUKELMAN 


collaborators. 
illustrations are in color. 


WEATHERWAX, PauL. Plant Biology. W. 
6. Saunders Company, Philadelphia. 455 
pp. 417 illustrations on 182 figures. 1942, 
$3.25. 

The book is’ written 
course in Botany. — It 
avoids an exeessive use of 


for an elementary 
is clear, Coneise, and 
technieal 
The illustrations are well used to emphasize 
points in the text, The first two-thirds of 
the book is given to the general principles of 
botany, using well-selected plants to ¢larify 
the ideas. The parts of the plant and their 
structure are directly with the 
physiology of the whole plant, Separate 
chapters on erowth, responses, and reprodue 
tion cover those subjects. An unusually fine, 
simplified chapter on heredity completes the 
first part ol the book. 

The last one-third of the book starts with 
a chapter on taxonomy and leads to a dis- 
cussion of each of the different 
plants. The evolution of plants is stressed, 
which leads to the chapter on the dispersal 
The final chapter is on plant eeol- 
ogy, a recent addition to the study of ele- 
mentary botany. Each chapter has a sum- 
mary, and at the end of the book is a glossary 
of some 400 terms. 


terms. 


associated 


classes of 


ot seeds, 


Homer A. STEPHENS 


MARINE BIOLOGICAL 
LABORATORY 
Complete stock of living and preserved 
materials for Zoology, Botany, and Em- 
bryology, including Marine Aquaria sets, 
Protozoan and Drosophila cultures, and 
Slides. Catalogues sent on request. 


Supply Dept. Woods Hole, Mass. 


BIOLOGY FILMSLIDES 


Eight rolls comprising 288 detailed drawings and de 
scriptions of all important invertebrate and vertebrate 
animals on 35 MM FILMSLIDES project to full 
screen size 
Filmslides in all High School sciences 

Visual Sciences—264C, Suffern, N. Y. 
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Biology Teachers 


As a biology teacher, you ap- 
preciate how quickly biological 
textbooks become outdated. 
Practically before each edition 
is off the press there have been 
recorded in the biological litera- 
ture—and therefore in Biologi- 
cal Abstracts—outstanding ad- 
vances of which you and your 
students should be kept in- 
formed. 


If you are carrying a fairly 
heavy teaching load and, per- 
haps, also doing individual re- 
search work, you cannot possibly 
read all of the original literature 
in vour field. That is why Bio- 
logical Abstracts is so essential 
It condenses to one or two min- 
utes reading time, text material] 
of many pages requiring a long 
time to assimilate. It enables 
you to pick out quickly the ar- 
ticles of interest to you—and 
you can be sure that you are 
missing none of the importan: 


contributions. 


Biological Abstracts is a coop- 
erative, non-profit journal organ- 
ized and conducted by biologists 
themselves for the sole purpose 
of facilitating teaching and 
search. It 
low priced sections as well as the 
complete edition. Write for full 
particulars. 


s published in SIX 


BIOLOGICAL ABSTRACTS 
University of Pennsylvania 
Philadelphia, Pa. 


CAROLINA CULTURES 
A DEPENDABLE CULTURE SERVICE 
L. 1 Giant Amoeba proteus (standard for study). 


Class of 25 (container and postage) $2.00 
Class of 50 (container and postage) 3.50 
Class of 75 (container and postage) 4.75 
Class of 100 (container and postage) 6.00 


Same price as above: Paramecium caudatum, Stentor, 

Vorticella, Peranema, Volvox, Mixed Protozoa, An- 

guillula or “Vinegar eels,” Polytomella, Chlamydomonas, 

Pandorina, Eudorina, Actinosphaerium, Spirostomum, 

Aelosoma (fresh-water annelid). 

L 2 Paramecium multimicronucleatum (giant form of 
Paramecia, excellent for laboratory study). 


Class of 25 (container and postage) $1.50 
Class of 50 (container and postage) 2.50 
Class of 75 (container and postage) 3.25 
Class of 100 (container and postage) 4.00 


Same price as L 2: Euglena, Arcella, Chilomonas. 
Daphnia, Copepods, Centropyxis, Diatoms. 
L. 60 Hydra, Green or Brown (state preference). 


Class of 25 (container and postage) $1.50 
Class of 50 (container and postage) 2.50 
Class of 75 (container and postage) 3.25 


Class of 100 (container and postage) 4.00 

Same price as Hydra: Spirogyra, Nitella, Elodea, 
Cabomba, Myriophyllum. 

L. 220 Planaria maculata or dorotocephala (the forme: 

or light colored species is generally preferred) 


Class of 25 (container and postage) $1.75 
Class of 50 (container and postage) 3.00 
Class of 75 (container and postage) 4.00 
Class of 100 (container and postage) 5.00 


For Drosophila cultures. Tenebrio or ‘“*Meal-Worms,” 
Aquarium Sets or Assortments, living Frogs, Turtles. 
Rats, Mice, etc., see our catalogue number 15. 

We have a eomeae line of Preserved Specimens, Micro 
scopic Slides, Dissecting Instruments, etc. Our publi 
cations—Carolina Tips and Catalogue number 15 will 
be sent free upon application 


CAROLINA BIOLOGICAL SUPPLY CO. 
ELON COLLEGE, NORTH CAROLINA 


BACK COPIES 
of 


THe AMERICAN BIOLOGY 
‘TEACHER 


now available as follows: 


Vol. 2. October—May, 1939-1940 
Vol. 3. October—May, 1940-1941 
15 cents per copy—$1.00 per 


volume or for any eight copies. 


Send remittance with order to 


P. Houpex, Sec’y-Treas., 
Robinson, 


Please mention THE AMERICAN BioLuGgy TeacHEeR when answering advertisements. 


One of the CurtisseWricht Airplane Division classrooms for training U.S. Army ground crews, 


Visual Training dons olive drab 


How to take a fighting plane apart words of the instructor. Seeing becomes 
and put it together again—how to knowing how. Knowing how is the 
“keep ‘em flying’’-—how to combat answer! 

* * * 
enemy tactics—how to win this war 
quickly—is the problem! Optical instruments are so vital to war, produe- 


Speed in imparting a clear under- tion for war and public health that the nation 
needs absorb practically all of Spencer’s greatly 
standing to millions of fighting men— 

‘ ‘ increased production 
millions of civilian defense workers— 


is attained best bv projection methods. * * 


Dramatically, they magnify and pro- Spencer 
LENS COMPANY 


ject charts, drawings, photographs and BUFFALO, NEW YORK 


3 SCIENTIFIC INSTRUMENT DIVISION OF 
tain the graphic picture better than the AMERICAN OPTICAL COMPANY 


detailed close-ups. The student can re- 


Piease mention THE AMEKICAN Brotocgy TEACHER when answering advertisements 
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